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(54) SELF-REFRESH CONTROL DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a self- 
refresh control device by which circuit operation 
is stabilized by matching the setup time and 
hold time of a clock buffer output signal with 
each other, thereby preventing the occurrence 
of failure in ending a self-refresh operation. 
SOLUTION: This device comprises a first 
buffering means 10 for generating a self- 
refresh ending control signal, a self-refresh 
logic means 20 for controlling the activation of 
a clock buffer enable control signal, a second 
buffering means 30 for comparing the potential 
of an external input clock signal with a 
reference potential signal and generating an 
internal clock signal, a delay means 50 for 
delaying the clock buffer enable control signal, 
an internal clock signal activation control means 
60 for controlling the activation of the internal 
clock signal, and a latch means 40 for latching 
a signal obtained by buffering instruction and address synchronously with the 
external clock signal. 
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Mie^ o -y ^ys'-y 7r^ *- y>u®mm^-£ pft%.mm<?> 
mmm^xam-t^mm^b . 

•y?«^ttltf|HJ»^&k. 

5 y ? Srirase lt ea$ n*: rtgu ? o -y ? iz ± y ^ 

[H*iS2 ] HUIBIffi*S«. iiufe? a >y ?Ay 7 r 

■i ^-ymmm^ifmig, 2^-y y r u vy^m-h 
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mfrt>m$L%ti& £ t zmi t^hm^rn 1 iz-mw-t 

fry>jyu>y>-j.fflnmw.. 

3 ] mmu? a y ? ft^-vsttftfijffli^s 

? n y ?A y 7 r -f *-7n/mW&firbtStB.Pm9 a -y 
?ft# k jWMuS ft.4flS 1 RX/m 2PMOSh5>'^ 

wm^wy- hmtzmaztit nmosn? > =jx 9 

WKl*I»? o >y ^fg-^-i: ttEMMHWfc SrffciHf-rSSfl 
lf&SS^f:. 
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IC. *HB^ n -y Wrfc 
#rao^^f Sy^fflSfciO^&ffTHV^^ y^T 
*» 4 ttlTl $ iti. fl#</>fe -y F T -y T^fH&tX*— ;P FB# 
ia^^-T-fe^7U7k-y^A^T^7x>f/l^ ( f a 

i 1 ) mL*®±Lx®am#i&ffl:ziti>£otzL 

tz*DVy 'J7I/7 *lW«Rjf tcBW* . 

[0002] 

[fif*c0Sffi] HRt. WJ71/7XJL (self 
-refresh) DRAM (dynamic 

random access memo ry ) ^i't^ 

[0003] kZZtf, -t/l-y 1J7W v-iO^TMP 
LT^t-T &fI-s§-£ Wfa«^ >f 5 yjy'Ugffj&sjl L < IQB 

^a®*^g^£ tic «t 0 § hiz-m\it?& . 

[ 0 0 0 4 ] Hi ^*<5D-fe;t^7 'J7l-y 
W:£*-ty'v>y7mX'fo&> 
[ 0 0 0 5 ] Hi izfjk-fi. 0 iz, m$m*z)Vy vy\/>y 

/Hi-f-c k e *>^-y yrO v7LX*)Vy VyUy 
»7M»ifs_re f_ex i t $:^§ii-&^D-y 
^•^^-7"/Hi-f-yN'y7r 1 0b. Wy7A*-y°)V 
ft#A>y 7 r 1 0*^f5»§^7t-fe^7 'J71y-y 
T©Jffllfi-f-s_re f _ex i t OT«JB(cjtStT-b^7 
y 7 W v-jLi8^Srfir^T^n>y ^ys'-y 77^ 
MfWi^-b u f _e n«JStt-fk;S:»JP-ri.-fe/l'7 y 71^ 
•yyzDy7?20k. -y ^ys'-y 7 r W *—7M& 
mmft b u f _ e n £ gjg L T 9 n -y ^ ff-f- e 

x i t c 1 kc7)m{4*»t*ut<f-^kJt^Ll*ia5^a 
-yfiE^-i nt_c 1 k5r^§-tirl>^ny ?AyT?r 
30k. p^gp^n-y^ J: 0 T F n' 
■y 7 r y y y^fltzm^9VUX^ fv-yfm^exi 
t_c 1 k^lSI^LT^-y^-^itS^aiXTFl-X^ 
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ex i t_c 1 kt^^HUTf^-r^e^-CJbi* 
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7 'J 7 1^ -y ^a»TW»^<»D*aBK:J6 tT-tr/P7 0 7 

k . flufE? 07^777^ *-77M6!liSWI#SHKii L 
U ft^?n^?fl^£?S££^>ffS2A.y7Ty V;?' 

SrlulSl^^a-y 7«^fc»«Wtc«*£;btfTl)WBl*J 
a -y ^m^iStt'fkfclMtr*-* rt^? a >y 

■y fm^-lZi. 'Ot&^&VT H L-^Ay 7 r 'J y-T'Sft. 
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7H *- 77W|HJfMi## { BiiKJf52 A. y 7r'J >r&St 
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[0015] H3ti. *WW,zfah*:)vyv?v> vi/^ 
wmm.* jjrT7*u «y ? etc* & . 

[0016] 03 £jjr$-«fc 3 (C. *mUz{%&-t/l-7 >J 
71/7Vi fHftBgCtt , £> A7J $ ft. «. 9 O «y ^ 

^-7;l^|fcke5:^*77r >J y/U-b^7'j7l/ 
7ya»7M«ifs_ref_exi t Sr^t^-^^ 
?D7M^-7';W<77t1 0 fc s ;o 7 ;««-7 
;Hl^N*-y 7 r 1 0 3&»6€S*S*i.fc-fe;U'7 U 71/ >y 
»T$"Jffllft-ts_r e f _ex i t^UaBtUCtt-fc^ 
7'j7l/7y .xWfES: -o ^07^777^ 7* 
/t«Jfl«i^ b u f _ e n <0}Sttfl:*«l»1-4 -b^7 U 7 
l/7yany7;20t ?D7^'7 7r'f^-7";l/ 
M»©* b u f _ e n £fcit t T 7 n y ^ 

e x i t_ c i ^mmiwm.'m^kVcm^x n& 

9t3-/9iE^i nt_c 1 k ?n-y? Ay 
7r30i. ?U'y7^'yyr-4 ^--ffWmm^-bu 
f _e n^fSafCW^ISJD t CO^M® tTS3*tS 
a®93 5 0 b . 31®gP 5 0 SrgTe^SttJt ^ o -y ? >f 
^--7;k*ijffllfi^b u f_en_Dtrtg|5i?a-y^fi-f- 
i n t_c 1 k.CQMWTX'ft&.LiZMfflm^c trlj 
O y ^ft-^- i n t _c 1 k fc J*3Wfc«A£-**iT 

•crtgp^o.y^tt-f-i nt_ c i k<7)mmt£®m-t& 

i£m%tlfzft&7nv?m^ne w_ i nt_c 1 kC 

ck "5*^a^r F UX^'A-y 7 r 'J 

gPA^I^n y^fl^-e xt_c 1 klzmmLXy y+iS 

[0017] H4tt, H3K^UfejiSi»5 0XVW» 
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[0 0 18] H4t*"ridfc:, affigP5 0(i, i?nv 

?Ay7T'f *-7'/P$ljWt5!-b u f _e nififXZv? 
A-y7r3 O^f&jtrt&rtgB^n-y^fl-^i nt_c 
1 ki^SixTvStt^-rS^fcig^S/jNjlSEl^SD 
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n_DtrtgP^D-y^«-f-i nt_c 1 k#Epfln£:h.S 
f lft^2PMOSh7>'yX^MPl 1 MP2i:. 

ffl*ra*c t r i ifefc* kftswfc<orates»3*i, a 

3£3P5 0 £igT{Eji£ix*:7 u -y ? Ay 7r-fW^ 
ftJWt-Sybu f _e n_D3&«y-hJBfc:9JJPSit*NM 
OSh^yy'X^MNlt, rtSP^Oy ^ft^-i nt_ 

c i k tmwm^ ctrit zmwm-t 6m 1 t&Ji*7 

(IttMaSSSfUtNAND 1 t I VI ) 

m i twH^ajafi^atfSHiH 8 - i nrnjim^zm 
mm-hs&2wmm=? (fiawsssftfcN and 2 1 1 

V2) 

[0020] MEit jft^aasB 5 os.y 07^1 

^?^$ix&l*lla5?oy?{I-*H nt_c 1 k^n^'-y 

9^4 t,zm&itztix i>mwu5 0 iwsmsD t 

6* 6 ? d y ? A y 7 r -Y *-7/HMWt#b u f _ e 
n_D£nix-y?o-Kte#£-£&;^6, ^7'J7l/ 

D77i^int_cik cn&m&msktz z. t &x- 
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[0 0 2 2] 15« (b) fc^L^i^tC 9W9A 

/U7U 7^ y^i&TSMWi-^s_r e f_exi t# 

-H^JiA^-r^n-y^ys'-y *-7*/HW*HI 

[00 2 3] ^ixtc<t-5T. ( c ) iZ^LtlXolZ. ft 
gfl? o y y-fi-^- i nt_c 1 k^'ML, ^;l/7y71/ 

f)Vmmm^ b u f _ e n jWMftJJj 7n7y|?ex 

i t_ c i ^iz^mmLx^-tmmzx^. *>u? 

'J71/7 is a. £$£7 Ltdk. MX/9 O y ? Ay 7 T 3 0 
£}£tt<«:S-£6B#. m*^a7?I^exi t_c 

fint_clk*«, (c ) fcr^LfcJ: jfth.T$6 

[0 0 24] _ki6LfcJ:3fc. ailTfldfcLTg®)^* 
?l^ie^i-rtgl57o-y^^i nt_c 1 k£»fl> 
3Be»5 0KJ:4WS<O3lJ©*nDt («ixT 
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^Dt^RBiaES-fr'Crt«^o-y^fi^tMk»6 0 

[ 0 0 2 5 ] -T & fc , ft&9 o y ?«9fiitt<fl3W»S 6 
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v9iM^i nt_c 1 kj&*n^-y?;vrtCgttfl:$*T.fc 
*■? ty07yA'77ra- f)Wm{m b u f _ 
e n#— Jgi^lSjD tW|Sja@§^f^n^-y?n-tc 
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war. 2(cii^)Mtv ; ®^fflf*3 x-m* commco&mtf 
■sufcx-bh. 

[0028] 

71/7 v j.SIJ1W^«{±. -fe;P7 U 7 1/ y i» *.Mifrr>mT 
A y 7 T ftJjm^CO-t y h T y 7°eFraS.^-/l/ H^BII 
[0ffi^fSm=SriKB/1] 

[01] mh<n^)Vy V7U-yis A$lJ»^S$r^-r7'D 

v9Wreh&. 

[02] HHC^L7t-fe;l/7'j7U-y^i$IJffll^ffi^K) 

[03] 3jEJ6BJ^ffi5 -fe/1,7 U 7 V y i/iSIJffll^S^^ 
■r7O-y^0f$>-S». 

[04] 03fc*Lfc3Bra»tfrt«?o-y7«-*iStt 

-ft$ijffli#s$-*-r[His§0-c'^& . 

[05 ] H3(C*Lfc-fe^7«; 7P-y^A«IJttm«tf0i& 

[»^o^] 

10 9 xi y 7 4 *-7VWI-^A «y 7 r 
2 0 WJ7l/7yj.ny77 

30 ?D77A" 7 7r 

4 0 dMMfctfr h* ^ 5 y f- 

5 0 g@S5 

60 ^9^-/9 mn^m\Mmu 
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